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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an 
lluminator and a projection display device made 
small in size, thin in thickness and light in weight. 
SOLUTION: The illuminator used in the 
projection display device 1 is equipped with an 
LED array 2 equipped with a reflector 15 on the 
rear side in the light emitting direction of LEDs 
14R, 14G, and 14B, an optical retardation plate 3, 
? a tapered rod lens array 4, a rod lens array 7, 
and a reflection type polarizing plate 8. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the lighting system equipped with the light source and a polarization 
conversion means to arrange with polarization of an one direction the light by which 
incidence is carried out from said light source. Said light source is equipped with the 
reflecting plate formed in the back side to the direction of optical outgoing radiation of 
said light source body so that the field of the side which receives a light source body 
might turn into a reflector. The lighting system characterized by having the reflective 
mold polarizing plate made to reflect polarization of the oscillating direction which is 
different from said oscillating direction while said polarization conversion means is 
formed in the optical outgoing radiation side of said light source and making 
polarization of the predetermined oscillating direction penetrate. 
[Claim 2] The lighting system according to claim 1 characterized by having a phase 
contrast plate between said light source and said reflective mold polarizing plate. 
[Claim 3] Said phase contrast plate is a lighting system according to claim 2 
characterized by having the phase contrast which is not uniform. 
[Claim 4] A lighting system given in claim 1 characterized by having the transparent 
material of the shape of tubing by which rod-like a transparent material or an inside 
was made the reflector between said light source and said reflective mold polarizing 
plate thru/or any 1 term of 3. 

[Claim 5] A lighting system given in claim 1 characterized by said reflective mold 
polarizing plate consisting of a grid polarizer which has two or more light reflex objects 
arranged in the shape of a stripe in the pitch smaller than the wavelength of incident 
light thru/or any 1 term of 4. 

[Claim 6] It is the projection mold display which equipped claim 1 thru/or any 1 term of 
5 with the lighting system of a publication. Said light source It is the source of 
sheet-like light where said two or more light source bodies in which outgoing radiation 
is possible were arranged by time amount sequential a plane or in the shape of a 
curved surface in the colored light of a different color. The projection mold display 
characterized by having the light modulation means which consists of a light valve by 
which a time-sharing drive is carried out from said light source synchronizing with the 
outgoing radiation timing of each colored light by which outgoing radiation is carried out 
to time amount sequential, and the delivery system which projects the light modulated 
by said light modulation means. 

[Claim 7] It is the projection mold display which equipped claim 1 thru/or any 1 term of 



5 with the lighting system of a publication. Said light source Two or more light 
modulation means which consist of a light valve which modulates each colored light by 
which is two or more sources of sheet-like light in which outgoing radiation is possible, 
and outgoing radiation is carried out through said polarization conversion means from 
said light source in the colored light of a mutually different color, The projection mold 
display characterized by having a color composition means to compound the colored 
light modulated by said two or more light modulation means, and the delivery system 
which projects the light compounded by said color composition means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the configuration of the 
lighting system excellent in efficiency for light utilization about a lighting system and a 
projection mold display. 
[0002] 

[Description of the Prior Art] Image light is compounded using light modulation 
equipments, such as a liquid crystal light valve, and the projection mold display which 
carries out expansion projection of the compounded image light at a screen through the 
incident light study system which consists of a projector lens etc. is known from the 
former. In the illumination-light study system used for this kind of projection mold 
display, the light by which outgoing radiation is carried out from the light source of a 
metal halide lamp etc. is usually light with a random polarization condition. However, if 
incidence of the light from the light source is carried out to a liquid crystal light valve as 
it is in order to use only polarization of an one direction for a display in the case of the 
projection mold liquid crystal display using the liquid crystal light valve using 
polarization, the light by which the light of abbreviation one half will be absorbed with an 
incidence side polarizing plate, and was absorbed here will be used for a display after it. 
[0003] So, in the conventional projection mold liquid crystal display, a polarization 
conversion means to arrange the light of the random polarization condition from the light 
source with polarization of the one direction used for a display in order to improve the use 
effectiveness of light is installed between the fight source and a liquid crystal light valve. 
Generally a polarization beam splitter (it is written as PBS Polarized Beam Splitter and 
the following) array is used for a polarization conversion means. Two or more PBS which 
has a polarization demarcation membrane and the reflective film, and phase contrast 
plates, such as 1/2 wavelength plate, are put together, and the PBS array has the function 
which carries out polarization conversion of one side of the p -polarized light and 



spolarized light (linearly polarized light) which are contained in light from the light 

source, and is arranged with polarization of another side. 

[0004] 

[Problem(s) to be Solved by the Invention] However, there were the following troubles in 
the polarization conversion means of the conventional projection mold display using an 
PBS array. Since each PBS itself is a component with a certain amount of dimension, the 
PBS array which arranged this in the shape of an array becomes remarkable magnitude, 
and becomes the demand of the miniaturization of the latest projection mold display, 
thin-shape-izing, and lightweight-izing with a not suitable thing. Moreover, the lens 
system for having to make the location which is equivalent to a polarization demarcation 
membrane among the plane of incidence of an PBS array carry out incidence of the light, 
and making the location condense light was required. This complicated the configuration 
of a polarization conversion means. Moreover, since the optical path lengths differed by 
the p -polarized light and s-polarized light which were separated by the polarization 
demarcation membrane, the gap arose on the lighting conditions on a light valve, and 
there was a problem that the use effectiveness of light fell. 

[0005] This invention is made in order to solve the above-mentioned technical problem, it 
is excellent in the use effectiveness of light, and aims at offering the lighting system 
which can attain miniaturization, thin-shape*izing, and lightweight-ization with an easy 
configuration and small [ equipped with this lighting system ], a thin shape, and a 
lightweight projection mold liquid crystal display. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the 
lighting system of this invention It is the lighting system equipped with the light source 
and a polarization conversion means to arrange with polarization of an one direction the 
light by which incidence is carried out from said fight source. Said light source is 
equipped with the reflecting plate formed in the back side to the direction of optical 
outgoing radiation of said light source body so that the field of the side which receives a 
light source body might turn into a reflector. While said polarization conversion means is 
formed in the optical outgoing radiation side of said light source and makes polarization 
of the predetermined oscillating direction penetrate, it is characterized by having the 
reflective mold polarizing plate made to reflect polarization of the different oscillating 
direction from said oscillating direction. 

[0007] Since according to this configuration the reflective mold polarizing plate made to 
reflect other polarization (for example, s-polarized fight) is prepared in the optical 
outgoing radiation side of the light source while making one polarization (for example, 
p -polarized light) penetrate, when incidence of the light of the random polarization 
condition from the light source is carried out to a reflective mold polarizing plate, 
p -polarized light penetrates a reflective mold polarizing plate, it reflects and s-polarized 
light returns to a light source side. And it reflects with the reflecting plate formed behind 
the light source body, and the light which returned to the fight source side is again spread 
towards a reflective mold polarizing plate. If it does so, the light which was not able to 
penetrate a reflective mold polarizing plate first will go back and forth between a 
reflective mold polarizing plate and reflecting plates, unless a polarization condition 
changes. However, in fact, while light repeats reflection, as for any, all the light by which 
a part of light came to penetrate a reflective mold polarizing plate, and it was not 
absorbed since the polarization condition changed little by little penetrates a reflective 
mold polarizing plate. Therefore, when this lighting system is applied to a projection mold 
display, the light first reflected with the reflective mold polarizing plate also penetrates a 
reflective mold polarizing plate, after, as for when it is, the polarization condition has 
gathered, and incidence is carried out to light modulation means, such as a liquid crystal 
light valve. Thus, compared with the former, a lighting system with the high use 



effectiveness of light is realizable. 

[0008] Moreover, in the lighting system of this invention, it replaces with the conventional 
PBS array as a component with a polarization conversion function, and the reflective 
mold polarizing plate is used. Since for example, a film multilayer laminating mold 
polarizing plate can be used for a reflective mold polarizing plate, completely unlike the 
case of an PBS array, it can contribute to the miniaturization of equipment, 
thin shape-izing, and lightweight-ization. Moreover, the whole field can be made to carry 
out incidence of the light, and it is not necessary to make a specific location condense light 
like an PBS array in the case of a reflective mold polarizing plate. Therefore, it is not 
necessary to use a lens for polarization conversion optical system, and a configuration 
becomes easy. Moreover, a wavelength plate which is used by the PBS array also becomes 
unnecessary, and components mark can be reduced. 

[0009] In the lighting system of this invention, it is desirable to have a phase contrast 
plate between said light source and said reflective mold polarizing plate. 
[00 10] Since according to this configuration he does not leave it to the natural 
polarization change at the time of light reflecting on a reflective mold polarizing plate and 
a reflecting plate but a polarization condition is positively changed according to an 
operation of a phase contrast plate, change of a polarization condition while light goes 
back and forth between a reflective mold polarizing plate and reflecting plates becomes 
larger. Consequently, the rate that light penetrates a reflective mold polarizing plate can 
be enlarged, and the use effectiveness of light can be raised more. It is desirable to 
consider as the phase contrast plate which does not generate uniform phase contrast like 
1/2 wavelength plate or a quarter-wave length plate as a phase contrast plate, and 
generates the phase contrast which changes with locations which light penetrates here. 
According to this configuration, the light which goes back and forth between a reflecting 
plate and reflective mold polarizing plates will receive a phase modulation operation 
which is different by going and return, and change of a polarization condition becomes 
larger. 

[0011] Furthermore, it is desirable to have a rod-like transparent material or the 
transparent material of the shape of tubing by which the inside was made the reflector 
between said light source and said reflective mold polarizing plate. The "rod-like 
transparent material" said here or "the tubing-like transparent material by which the 
inside was made the reflector" is a rod lens from the so-called former. 

[0012] The function which equalizes the illumination distribution of light is also achieved 
by being superimposed on the light which reflected by the transparent material inside 
while light penetrated the inside of a transparent material, and it not only achieves the 
function in which a transparent material (rod lens) only merely leads the light by which 
outgoing radiation was carried out from the light source to a reflective mold polarizing 
plate according to this configuration, but was reflected at various include angles by the 
outgoing radiation end face of a transparent material. That is, when light carries out 
outgoing radiation of this lighting system, the polarization condition is equal to the one 
direction, and illumination distribution is equalized. Although the projection mold display 
is usually equipped with homogeneity lighting means, such as a fly eye integrator and a 
rod integrator, in many cases in order to equalize the illumination distribution of light 
source light, a homogeneity lighting means and a polarization conversion means can be 
made to serve a double purpose by adopting the lighting system of the above-mentioned 
configuration. 

[0013] Said reflective mold polarizing plate can consist of grid polarizers which have two 
or more light reflex objects arranged in the shape of a stripe in the pitch smaller than the 
wavelength of incident light besides an above-mentioned film multilayer laminating mold 
polarizing plate. According to this configuration, since a reflective mold polarizing plate 
can consist of inorganic materials, it becomes the thing excellent in thermal resistance 



# 

and fightfastness. Therefore, it uses for the projection mold display with which the light 
of high brightness is irradiated, and will become suitable. 

[0014] The projection mold display of this invention is a projection mold display equipped 
with the lighting system of above-mentioned this invention. Said light source It is the 
source of sheet-like light where said two or more light source bodies in which outgoing 
radiation is possible were arranged by time amount sequential a plane or in the shape of 
a curved surface in the colored light of a different color. It is characterized by having the 
light modulation means which consists of a light valve by which a time-sharing drive is 
carried out from said light source synchronizing with the outgoing radiation timing of 
each colored light by which outgoing radiation is carried out to time amount sequential, 
and the delivery system which projects the light modulated by said light modulation 
means. 

[0015] While the miniaturization of a projection mold display, thnrshape-izing, and 
lightweight-ization are realizable by having had the lighting system of above-mentioned 
this invention according to this configuration, since the use effectiveness of light improves, 
raise in brightness and lowpower-ization can be attained, moreover, this projection mold 
display "color order the drive method called drive [ degree ] (color sequential) 
method" is adopted. Therefore, unlike the projection mold indicating equipment of 3 
conventional plate methods using three light valves for every colored light, a light valve 
can be managed with one piece (it becomes a veneer method), and the illumination-light 
study system to a light modulation means can also be further managed with one line. And 
since color separation optical system and color composition optical system become 
unnecessary, while components mark are greatly reducible, an equipment configuration 
can be simplified, and cost reduction can be planned. 

[0016] The projection mold display of further others of this invention is a projection mold 
display equipped with the lighting system of above-mentioned this invention. Said fight 
source They are two or more sources of sheet-like light in which outgoing radiation is 
possible about the colored fight of a mutually different color. Two or more light 
modulation means which consist of a light valve which modulates each colored fight by 
which outgoing radiation is carried out through said polarization conversion means from 
said fight source, It is characterized by having a color composition means to compound 
the colored light modulated by said two or more light modulation means, and the delivery 
system which projects the light compounded by said color composition means. 
[0017] Unlike the projection mold display described in the top, the projection mold display 
of this configuration also needs two or more light valves, although raise in brightness and 
low-power-ization can be attained because the use effectiveness of light improves while 
the miniaturization of a projection mold display, thin-shape-izing, and lightweight-ization 
are realizable by having had the fighting system of above-mentioned this invention. 
However, since it is constituted so that outgoing radiation of the colored light of the color 
from which two or more fight sources differ mutually may be carried out unlike 
conventional equipment, and the fight valve is prepared for every colored light, a color 
separation means is not needed. Compared with the part and conventional equipment, an 
equipment configuration becomes easy. Moreover, since it is not necessary to synchronize 
the drive of the light source and a light valve like the equipment described in the top, a 
drive does not need to become complicated and does not need to need what also has so 
quick the speed of response of a light valve. 
[0018] 

[Embodiment of the Invention] The gestalt of operation of the 1st of this invention is 
explained with reference to drawing 1 - drawing 5 below [the gestalt of the 1st operation]. 
The gestalt of this operation shows the example of the projection mold color liquid crystal 
display of a color sequential drive method, the schematic diagram in which drawing 1 
shows the whole projection mold display 1 configuration - it is - the sign 2 in drawing - 




an LED array (light source) and 3 - a phase contrast plate and 4 — a taper rod-lens array 
and 7 a rod-lens array and 4 - a reflective mold polarizing plate and 5 - a liquid crystal 
light valve (light modulation means) and 6 -• a projector lens " it comes out. 
[0019] The projection mold display 1 of the gestalt of this operation is plurality (in 
drawing 1 , in order to make a drawing legible) in which outgoing radiation is possible 
about each colored light of R, G, and B, as shown in drawing 1 . Light emitting diodes 14R, 
14G, and 14B (Light Emitting Diode and the following) shown four pieces LED -■ 
outlining - the taper rod-lens array 4 for equalizing arranged LED array 2, the phase 
contrast plate 3 formed in the outgoing radiation side of LED array 2, and the 
illuminance of each colored light by which outgoing radiation is carried out from each 
LED 14R, 14G, and 14B, and the rod-lens array 7 " With the liquid crystal light valve 5 
and the liquid crystal light valve 5 which modulate each colored light by which incidence 
is carried out from the reflective mold polarizing plate 8 which performs polarization 
conversion of light by which outgoing radiation is carried out from the rod -lens array 7, 
and the reflective mold polarizing plate 8, and compound an image The outline 
configuration is carried out from the projector lens 6 which carries out expansion 
projection of the compounded image at a screen 9. Among these, the lighting system of the 
gestalt of this operation is constituted by LED array 2, the phase contrast plate 3, the 
taper rod-lens array 4, the rod-lens array 7, and the reflective mold polarizing plate 8. In 
addition, drawing 2 is drawing taking out and showing only the part corresponding to one 
LED among the lighting systems of the gestalt of this operation. 

[0020] It connects with the light source drive circuit 10, the timing to which each LED 
14R, 14G, and 14B emits light is controlled by this light source drive circuit 10, and LED 
array 2 has R, G, B, R, G, B, and composition that can emit light in the colored light of a 
color which is different in time amount sequential like - from each LED 14R, 14G, and 
14B. Moreover, in drawing 2 , the field on the right-hand side of each LED 14R, 14G, and 
14B is an optical outgoing radiation side, and outgoing radiation of the light is carried out 
rightward from each LED 14R, 14G, and 14B. And it is installed so that the near field 
where the reflecting plate 15 of the shape of a curved surface which is from a metal 
membrane etc. on a back side (left-hand side of LED in drawing 2 ) to the direction of 
optical outgoing radiation of each LED 14R, 14G, and 14B receives each LED 14R, 14G, 
and 14B may turn into a reflector. 

[0021] Two or more taper rod lenses 16 which the taper rod-lens array 4 becomes from a 
wedge-shaped glass column are arranged through the phase contrast plate 3 
corresponding to each LED 14R, 14G, and 14B. In drawing 2 , the fields on the left-hand 
side of the taper rod lens 16 are [ an incidence end face and a right-hand side field ] 
outgoing radiation end faces. Each taper rod lens 16 serves as a configuration of the 
shape of a taper of a point flare from the incidence end-face side towards the outgoing 
radiation end-face side. Similarly, two or more rod lenses 17 which the rod-lens array 7 
prepared in the outgoing radiation end-face side of the taper rod-lens array 4 becomes 
from the glass column of the diameter of said by the incidence end-face and outgoing 
radiation end-face side are arranged corresponding to each LED 14R, 14G, and 14B (each 
taper rod lens 16). 

[0022] The phase contrast plate 3 is for enlarging more change of the polarization 
condition of the light which goes back and forth between the reflective mold polarizing 
plate 8 and reflecting plates 15, as mentioned later. This phase contrast plate 3 is giving 
some phase contrast to the light which penetrates this, and is meaningful in that a 
polarization condition is changed a lot compared with the case where there is anything 
[ no ]. It is not necessarily limited to a thing with the value of specific phase contrast 
which follows, for example, is called 1/2 wave and quarter-wave length. Moreover, it is 
desirable to consider as the phase contrast plate which does not generate uniform phase 
contrast like 1/2 wavelength plate or a quarter-wave length plate as a phase contrast 



plate 3, and generates the phase contrast which changes with locations which light 
penetrates. In that case, the light which goes back and forth between a reflecting plate 15 
and the reflective mold polarizing plates 8 will receive a phase modulation operation 
which is different by going and return, and can enlarge change of a polarization condition 
more. 

[0023] The reflective mold polarizing plate 8 penetrates one of p-polarized light and the 
spolarized light (linearly polarized light) among the random light of the polarization 
direction by which outgoing radiation is carried out from LED array 2, and has the 
function to reflect another side. From the reflective mold polarizing plate 8, outgoing 
radiation of the light to which the polarization direction was always equal to the one 
direction is carried out by this function. As a reflective mold polarizing plate 8, a film 
multilayer laminating mold polarizing plate can also be used, for example, and the 
reflective mold polarizer using the grid polarizer which consists of an inorganic material 
can also be used. 

[0024] As a latter example, as shown in drawing 5 , the grid polarizer with which many 
ribs 24 (light reflex object) which consist of a metal which has light reflex nature, such as 
aluminum, were formed on the glass substrate 25 in the pitch smaller than the 
wavelength of incident light is mentioned. That is, by the aluminum rib 24 and air which 
have a different refractive index having been arranged in the shape of a stripe by turns in 
the pitch smaller than the wavelength of incident light, this reflective mold polarizer 8 
comes to show the behavior from which the reinforcement of the transmitted light and the 
reflected light differs according to a polarization condition, consequently functions as a 
polarizer. If incidence of the random polarization is carried out to the near field in which 
the aluminum rib 24 was formed by this configuration, S polarization which vibrates in 
the direction parallel to the extension direction of the aluminum rib 24 will be reflected, 
and P polarization which vibrates in the direction (direction which aluminum rib 
arranges) perpendicular to the extension direction of the aluminum rib 24 will penetrate. 
[0025] In the lighting system of the gestalt of this operation, the light by which outgoing 
radiation was carried out from each LED 14R, 14G, and 14B has the high illuminance of 
the core of LED, and has the illumination distribution that the illuminance of the 
periphery section is low. However, since the taper rod lens 16 and the rod lens 17 are 
formed in the outgoing radiation side of each LED 14R, 14G, and 14B one by one, the 
incident light from LED 14R, 14G, and 14B repeats reflection by the inside of these lenses 
16 and 17, and when outgoing radiation is carried out from the outgoing radiation end 
face of a rod lens 17, it will be in the condition that the illuminance was equalized. 
[0026] And if incidence of the light in the random polarization condition that the 
illuminance was equalized is carried out to the reflective mold polarizing plate 8, 
p-polarized light penetrates the reflective mold polarizing plate 8, it will reflect and 
s polarized light will return to the LEDR [ 14 ] and 14G and 14B side, for example. And it 
reflects with a reflecting plate 15 and LED 14R and 14G and the light which returned to 
the 14B side progress towards the reflective mold polarizing plate 8 again. If it does so, 
unless the light which was not able to penetrate the reflective mold polarizing plate 8 
first changes a polarization condition, it will go back and forth between the reflective 
mold polarizing plate 8 and reflecting plates 15, but in fact, while light repeats reflection, 
a polarization condition changes little by little. Moreover, with the gestalt of this 
operation, he not only leaves it to a natural polarization change of reflex time, but the 
phase contrast plate 3 is formed on the optical path between the reflective mold 
polarizing plate 8 and a reflecting plate 15, and since a polarization condition is 
compulsorily changed in case light penetrates the phase contrast plate 3, change of a 
polarization condition becomes larger. For this reason, while the light first reflected with 
the reflective mold polarizing plate 8 goes back and forth between the reflective mold 
polarizing plate 8 and reflecting plates 15, that part can penetrate the reflective mold 



polarizing plate 8. 

[0027] On the other hand, the liquid crystal cell 31 of the transparency mold of the active 
matrix in TN mode which used the thin film transistor (it is written as TFT Thin Film 
Transistor and the following) as a component for pixel switching is used for the liquid 
crystal light valve 5. And it is arranged and the incidence side polarizing plate 32 and the 
outgoing radiation side polarizing plate 33 are formed for the transparency shaft in the 
external surface of a liquid crystal cell 31 so that it may intersect perpendicularly 
mutually. For example, while outgoing radiation of the p-polarized light by which 
incidence was carried out to the liquid crystal light valve 5 in the OFF state is changed 
and carried out to s-polarized light, light is intercepted in an ON state. Although LED 
array 2 which constitutes the above lighting system, the phase contrast plate 3, the taper 
rod-lens array 4, the rod-lens array 7, the reflective mold polarizing plate 8, and the 
liquid crystal light valve 5 may be estranged and arranged, for the miniaturization of 
equipment, and thin-shape-izing, it is desirable to stick all and to arrange. 
[0028] As shown in drawing 1 , the liquid crystal light valve 5 is connected to the liquid 
crystal light valve drive circuit 11, and it has structure which it is made to correspond to 
each colored light by which incidence is carried out in this liquid crystal light valve drive 
circuit 11, and can drive the liquid crystal light valve 5 to time amount sequential. 
Moreover, it sets to the projection mold display 1 of the gestalt of this operation. It has the 
synchronizing signal generating circuit 12. By this synchronizing signal generating 
circuit 12 By generating a synchronizing signal SYNC and inputting into the light source 
drive circuit 10 and the liquid crystal light valve drive circuit 11 It has the structure 
where the timing which carries out outgoing radiation of the colored light, and the timing 
which drives the liquid crystal light valve 5 corresponding to the colored light can be 
synchronized from each LED 14R, 14G, and 14B. 

[0029] namely, in the projection mold display 1 of the gestalt of this operation Time 
sharing of the one frame is carried out. From LED 14R, 14G, and 14B to time amount 
sequential R, By synchronizing the timing which is made to carry out outgoing radiation 
of each colored light of G and B, and carries out outgoing radiation of the colored light 
from each LED 14R, 14G, and 14B, and the timing which drives the liquid crystal light 
valve 5 It is made to correspond to the colored light by which outgoing radiation is carried 
out from each LED 14R, 14G, and 14B, the liquid crystal light valve 5 is driven to time 
amount sequential, and it has composition which can compound a color picture by 
outputting the picture signal corresponding to the colored light by which outgoing 
radiation is carried out from each LED 14R, 14G, and 14B. 

[0030] the projection mold display of the gestalt of this operation - the so-called "color 
order — the drive method called drive [ degree ] (color — sequential) method" is adopted. 
Therefore, unlike the projection mold indicating equipment of 3 conventional plate 
methods using three liquid crystal light valves for every colored light, a liquid crystal 
light valve can be managed with one piece (it becomes a veneer method), and the 
illumination-light study system to a light modulation means can also be further managed 
with one line. And since color separation optical system and color composition optical 
system become unnecessary, while components mark are greatly reducible, an equipment 
configuration can be simplified, and cost reduction can be planned. 

[0031] With the gestalt of this operation, as mentioned above, the reflecting plate 15 is 
formed at the outgoing radiation side of a lighting system the reflective mold polarizing 
plate 8 and behind each LED 14R, 14G, and 14B, while the light first reflected with the 
reflective mold polarizing plate 8 also repeats reflection between reflecting plates 15 after 
that, a polarization condition penetrates the reflective mold polarizing plate 8 in the 
condition of having gathered uniformly, and incidence is carried out to the liquid crystal 
light valve 5. Thus, compared with the former, a lighting system with the high use 
effectiveness of light is realizable. 



[0032] Moreover, in the lighting system of the gestalt of this operation, it replaces with 
the conventional PBS array as a component with a polarization conversion function, and 
the reflective mold polarizing plate 8 is used. When a commercial polarization film is used 
as a reflective mold polarizing plate 8, it can contribute to the miniaturization of 
equipment, thin-shape-izing, and lightweight-ization especially. When the reflective mold 
polarizer 8 which consists of a structure birefringence object is used, it excels in 
lightfastness and thermal resistance and becomes an especially suitable thing for a 
projection mold display. Moreover, the whole field can be made to carry out incidence of 
the light, and it is not necessary to make a specific location condense [ in the case of the 
reflective mold polarizing plate 8 ] light unlike an PBS array. Therefore, it is not 
necessary to use a lens for polarization conversion optical system, and a configuration 
becomes easy. Moreover, a wavelength plate which is used by the PBS array also becomes 
unnecessary, and components mark can be reduced. That is, the very compact lighting 
system which combines a homogeneity lighting function and a polarization conversion 
function is realizable. 

[0033] The gestalt of operation of the 2nd of this invention is explained with reference to 
drawing 6 below [the gestalt of the 2nd operation]. Although the gestalt of this operation 
is also the example of a projection mold color liquid crystal display, the gestalt of this 
operation shows the example of 3 plate methods to the gestalt of the 1st operation having 
been the example of the veneer method of a color sequential drive method. Drawing 6 is 
the enlarged drawing showing the outline configuration of a projection mold display. In 
addition, in drawing 6 R> 6, the same sign is given to drawing 1 and a common 
component, and detailed explanation is omitted. 

[0034] As opposed to having used LED array 2 which arranged LED 14R, 14G, and 14B 
which may emit light with the gestalt of the 1st operation in the colored light of the color 
from which R, G, and B differ as the light source in the same side In the projection mold 
liquid crystal display 36 of the gestalt of this operation LED array2R which arranged 
LED14R which may emit light in the colored light of R in the same side as shown in 
drawing 6 , Three of LED array 2B** which arranged LED14B which may emit light in 
the colored light of LED array 2G which arranged LED14G which may emit light in the 
colored light of G in the same side, and B in the same side are used as a source of 
sheet-like light. And the phase contrast plate 3, the taper rod-lens array 4 and the 
rod-lens array 7, and the reflective mold polarizing plate 8 are arranged like the gestalt of 
the 1st operation at the each LED arrayR [ 2 ] and 2G and outgoing radiation side of 2B, 
respectively. Therefore, the projection mold display of the gestalt of this operation has 
three lighting systems for every colored light. 

[0035] The liquid crystal light valve 5 which modulates each colored light of R, G, and B is 
formed in the outgoing radiation side of the reflective mold polarizing plate 8 for every 
colored light, respectively. And three colored light modulated with each liquid crystal light 
valve 5 is constituted so that incidence may be carried out to the cross dichroic prism 25 
(color composition means). As for this prism 25, the dielectric multilayers in which four 
rectangular prisms reflect the dielectric multilayers which are stuck and reflect red light 
in an inside, and blue glow are formed in the shape of a cross joint. The light which three 
colored light Lr, Lg, and Lb is compounded by these dielectric multilayers, and expresses 
a color picture by them is formed. It is projected on the light by which color composition 
was carried out on a screen 9 with a projector lens 6, and the expanded image is displayed. 
[0036] Unlike the equipment of the gestalt of the 1st operation, the projection mold 
indicating equipment of the gestalt of this operation needs three liquid crystal light 
valves 5. However, since it is constituted so that outgoing radiation of the colored light of 
the color from which three lighting systems differ mutually may be carried out unlike 
conventional equipment, and the liquid crystal light valve 5 is formed for every colored 
light, a color separation means like the dichroic mirror in conventional equipment is not 



needed. Compared with the part and conventional equipment, an equipment 
configuration becomes easy. Moreover, since it is not necessary to synchronize the drive of 
LED arrays 2r and 2g, and the 2b and the liquid crystal light valve 5 like the equipment 
of the gestalt of the 1st operation, a drive does not need to become complicated and the 
speed of response of a liquid crystal light valve does not need to need so quick a thing, 
either. 

[0037] And also in the gestalt of this operation, a lighting system with the high use 
effectiveness of light is realizable by the reflecting plate 15 having been formed at the 
outgoing radiation side of a lighting system the reflective mold polarizing plate 8 and 
behind each LED 14R, 14G, and 14B. The same effectiveness as the gestalt of the 1st 
operation that the configuration of polarization conversion optical system can reduce 
components mark because the wavelength plate which becomes easy also becomes 
unnecessary can be acquired because a condenser lens becomes unnecessary. 
[0038] In addition, the technical range of this invention can add various modification in 
the range which is not limited to the gestalt of the above-mentioned implementation and 
does not deviate from the meaning of this invention. For example, with the gestalt of the 
above-mentioned implementation, as shown in drawing 2 , the lighting system which 
equipped the outgoing radiation side of LED 14R, 14G, and 14B with the phase contrast 
plate 3, the taper rod lens 16, the rod lens 17, and the reflective mold polarizing plate 8 
one by one was illustrated, but as it replaces with this configuration, for example, is 
shown in drawing 3 , it is good also as a configuration which excluded the rod lens 17 
from the configuration of drawing 2 . Thereby, a lighting system can be made more into a 
thin shape. Furthermore, as shown in drawing 4 , it is good also as a configuration which 
also excluded the taper rod lens 16 and carried out the direct laminating of the phase 
contrast plate 3 and the reflective mold polarizing plate 8 to the outgoing radiation side of 
LED 14R, 14G, and 14B. This becomes possible to thin-shape-ize a lighting system 
sharply. 

[0039] Moreover, with the gestalt of the above-mentioned implementation, although each 
LED 14R, 14G, and 14B and each rod lenses 16 and 17 were made to correspond to 1=1, it 
is not necessary to necessarily support 1^1 for example, and one rod lens may support two 
or more LED. Furthermore, although what has arranged two or more LED 14R, 14G, and 
14B in the shape of an array as the light source was used, one LED may be used as long 
as even required sufficient quantity of light is obtained. Although the gestalt of the 
above-mentioned implementation showed the example which used the lighting system of 
this invention for the projection mold display, it can also use for the display of a direct 
viewing type. 
[0040] 

[Effect of the Invention] As mentioned above, as explained to the detail, according to this 
invention, the light first reflected with the reflective mold polarizing plate also penetrates 
a reflective mold polarizing plate, after when it is has gathered uniformly, and incidence 
of the polarization condition is carried out to light modulation means, such as a light 
valve. Thus, compared with the former, a lighting system with the high use effectiveness 
of light is realizable. Moreover, in the lighting system of this invention, it replaces with 
the conventional PBS array as a polarization sensing element, and by having used the 
reflective mold polarizing plate, it can contribute to the miniaturization of equipment, 
thhrshape-izing, and lightweight- ization, uses for a projection mold display, and will 
become suitable. 
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AM 3 ft*. C©J:5K:LT, tK3RCcJt^T3t©5pJfflS* 

[0 0 3 2 ] *fc, ^Xli^flhDRR^flrtt. «7fe 
SgftWIBiJ^JR-T-iU-C. ft*<Z>PBSTU-ftcttA 

si*aiffl*«8©»^ pbstu-* 

[0 0 3 3 ] [02 OSOfiOJBJR] fitT. *JMB©»2 

6&C*5t,>TSl i*ffl(D«^S3RtC«|5l— 

[0 0 34111 ©XJfcCWBJB-Ctt, «iUR 4 
G, B©»ftaa©ft**«*Lf#4LED 1 4R. 1 
4G, 1 4B*I5— ffirttCiB9tJL//cLEDr W 2 

rte, B6 0C5V*\fc9K:, R©fe**#H6U#SLE D 
1 4R4RI— ffirtCCEMOfcLE D7 IW 2 R, GCDfe 
3fc*£KfcUSSLE D 1 4G*ig— HrttCKJULfcLE 
DTW2G. B(De**»*Lf#*LED 1 4B%0 
— ffil^IiCl2?'J 1/cLE DTU^f 2 B s <D3ffl*ffitfc#8H 
tLXm^Xi<>*>o -eUT, SLEDTl/^R, 2 
G, 2BOWWIW«:tt % »10H«l<D»JB<kHI«, ftffl 
^tS3, fwlD 9 KU>XT U-Y4fccfcO'P ? KU> 

xt U"f 7 , s»®fl*«83W*4i-eniBa3nrc» 

[0 0 3 5 ] *e3teff©JEHS«*«8©a«M«:, 
R> G, BCDSfe^Sr^flS-rSiRJi^^ h^;U^5 3^* 

frci>&. c©^u xa2 5ti4o©ift7' yxA« 
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fe*Lr, Lg, Lbrt^JiR3ftT#^HBfM:^# 
[0 0 3 6 ] *IStt(DJgffl(DJ9:WSia^ll«, » 1 <D 
StcflMESft. »e*fffcttft^-r h /<;!/:/ 5 
»l<0*jSfe©^BOSBOJ:9CCLEDr W2 r , 2 

i£sasfc*ngiiiifc©*^fi<s:L«c< rapt?. 
[ o o 3 7 ] tut, a»gwiw>»»«c*»^r fe. jffiiHK 

m.(omm\mcmmmitm 8, sledhr, u 
g, 1 4 b ax&nicmm i 5 wten/c c t r#© 

[0 0 3 8] ftfc. *»?8<DSJI5fiH«±IB^S©JB» 
«c|K^3ft5fe<DrW:tt< . *«WO«g*i!UttUtel» 

9L\*±iimm<Dmfccte.. mztc^Ltc^sic. led 
i4R, i4G, i 4 Bcomm^mm^s , r-^ 

n*KU>Xl6, FU>X1 7, SISiM8 

r, mtf03(c^-rJ:^tc, i2©»^6d^FU 
>xi7&tc^»«SiLri)J:^. cftcc<£9, mm 

T<fc5CC, f-^D7KU>X16tf^, LED 14 

r, 1 4 g , i4 b (ommmicmsmm 3 1 mmmyt 

[0 0 3 9 ] g/c, ±B*Jfc©»J»Ctt, SLED14 
R, 14G, 1 4BiSn7 FU>X1 6, 17*1: 

HC^l£3tf/c#, t&-TLi>l : 1 CC»j£Lr^*i4W 
«tt<, «*«W»ffl©LEDCClffl©n v FU>X# 
*fl£Lri^r«>fi^. 3^>iC, «iLr1t^CDLED 

14R. 14G, 1 4B*7U4tttcKB0fcfc©*ffi 
l^/c^ ^S3E»tt36«3^.f#6tititf, LED^lfl 

[0 040] 
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r*ci*«r*4. *»w©jra«Sie«t:«. flu* 

^£^£OTfi£*©PB ST fetter. S*tM(S 
fc©tfc4. 
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* TjVf £HI0T? £>•£>„ 

[06] $:#|Bg©m 2 ©HJfeJ|5J£©!8&f3!aijnSSg£ 

[#-5f©5$fcHJ3] 



] 

[ B 1 ] 3W6M©» 1 ©3SttJB»©«aHffl«5*8B* 

[S2] hk ai*a«^«««:*jw4«w«iai©— 3 

©L E DK#j£/r5^©*£HK9/cLT^T»rffi0-C 
[03] 131. f6©W*7Sf»rffiH"C*4. 

[04] m, 3 6Kfl6©w*^-r»fffiia'c*a. 

[0 5] HI. «ffl8SRHKffl«,»5SWfflflB6«©-«** 



1 3K*fS!^iSS 

2 LE D71/-f 

3 

io 6 a*tu>x 

7 D<;FU> XT U 
8 

14R, 14G, 14B LED ttiWft) 

1 5 mm 

1 6 -x-wcn y H U>X 
17 a-^Ku>X 



[01 ] 



[03] 



10 — 




V 9 



14R 

(14G, MB) 1 




[H2] [04] [05] 





(51)Int.Cl J 
GO 3 B 
GO 9 F 



21/00 
19/12 
19/18 



F I 

G 0 3 B 21/00 
G 0 9 F 19/12 
19/18 



(##) 



E 
D 

Z 



F 2H088 EA12 HA15 HA18 HA21 HA28 

HA30 

2H091 FA08Z FAUZ FA14Z FA23Z 

FA41Z FD06 
2H099 AA12 BA09 CA01 CA11 CA17 
2K103 AA01 AA05 AA11 AB07 BA07 

BA11 BC08 BC11 BC16 BC23 



